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Pilot Community Survey of Cardiovascular Risks
SUET-TING LAU, CHUN-WAI CHIU, WAI-SUEN LEUNG, KIN-WAH CHAN, ALBERT CHAN*
From Department of Medicine and Geriatrics, Department of Pathology*, Princess Margaret Hospital, Hong Kong
LAU ET AL.: Pilot Community Survey of Cardiovascular Risks. A pilot cardiovascular risk survey and heart health
promotion project was conducted for the local community. Demographics and medical history were obtained with a
questionnaire. Modifiable risks including smoking, hypertension, diabetes mellitus, hypercholesteraemia, obesity
and physical inactivities were assessed. The total cholesterol results of the portable blood monitoring system was
compared to the venous sample tested in the hospital laboratory. The need for medical intervention according to the
risks was assessed. One hundred and eighty-two subjects volunteered for the survey with 63 males and 119 females.
The prevalence of cardiovascular risk factors are high. 47% had BMI greater than 25. 11% were smokers. 6% had
blood pressure >160/100 mmHg. 49.4% do not have regular exercise. 9.34% had a spot sugar >11 mmol/l and 62%
had total cholesterol >5.2 mmol/l. General advice for lifestyle modification were applicable to 83% of the participants
while 46.7% required further medical advice and follow up. The potential for intervention in a population strategy to
reduce the cardiovascular risk factors and control the epidemic of cardiovascular disease cannot be neglected.
(J HK Coll Cardiol 2001;9:126-132)
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Introduction
Cardiovascular diseases have become the leading
cause of death in Hong Kong being second to malignant
neoplasms. According to the Hospital Authority
Statistical Report, ischaemic heart disease caused 3332
deaths in the year 1998.1 Cerebral vascular disease with
similar underlying risk factors ranked third in the cause
for mortality, causing 3297 deaths. While aging and
modernisation might be factors contributing to the
change, 2 preventive measures in combating the risk
factors should benefit our local population.
The survey was conducted by a district hospital
which served a local population of about 700 thousand.3
Besides serving as secondary and tertiary care centre,
the hospital would like to promote heart health for the
community. The local public healthcare systems would
also want to develop cost-effective methods of averting
expensive treatment and hospitalizations through a
variety of preventive measures. 4 Before instituting
structured preventive programme, an assessment of the
cardiovascular risk prevalence and its potential
implication on health resources would facilitate future
planning.

Objective
This pilot community health promotion project
has three objectives. Firstly, a pilot community survey on
cardiovascular risk factors most amendable to change,4
including hypertension, diabetes mellitus, hypercholesteraemia, smoking, obesity and physical activity
will be conducted. Secondly, the usage of portable blood
monitoring systems in community screening, its efficacy
and practicability would be assessed. Thirdly, the
resource implication as a consequence to the health
screening project need to be done. This could assist in
the formulation of planning for control of the cardiovascular risk factors and their consequences in the
population.

Method
During the Health week targeted at community
health promotion, cardiovascular risk screening was
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conducted at the Exhibition site on two consecutive days.
The subjects screened are local inhabitants recruited
from local community centres and on-site viewers on
voluntary basis.
Recording of demographic data, height and
weight measurements were done by trained volunteer
workers. Blood pressure measurement, blood testing of
glucose and cholesterol using stix digital analysers were
assessed by diabetic nurses and community nurses. The
nurses were trained prior to the sessions in the usage of
the blood monitoring meter (Accu trend GC). The meters
are calibrated prior to usage in every session and after
20 consecutive tests. A single random blood pressure
was measured with digital blood pressure monitor
(ANDUA732). Body mass index (BMI) was calculated
according to the formula weight in kilograms/height in
meters.3
Medical staff from the district hospital conducted
the final assessment, venous blood taking for crosschecking, counselling and advice for referral to medical
care. On site dietary and lifestyle advice is also available
and was conducted by dietitians from the hospital.
Health education exhibition boards and pamphlets
were utilized for health promotion and education.
Guidelines for advice and counselling are as in
Table 1.
Spot sugar <8 mmol/l was taken as normal, a level
between 8 mmol/l and 11 mmol/l was treated as
borderline and was advised to have repeated check. If
spot sugar is greater than 11 mmol/l, specialist clinic
referral was advised.
Spot cholesterol less than 5.2 mmol/l was
considered as normal. Borderline level between 5.2
mmol and 6.2 mmol/l was advised to have repeated test.
Cholesterol level more than 7 mmol/l was advised to
seek medical advice.
Dietitian advice was recommended if blood sugar
was greater than 11 mmol/l, cholesterol was greater than
6.2 mmol/l or body mass index (BMI) was more than
30.
Blood pressure is considered normal if ≤140/90
mmHg. Borderline high blood pressure with systolic 140
mmHg to 160 mmHg and diastolic 90 mmHg to 100
mmHg was advised to have repeated check by the
primary care physician. Blood pressure greater than 160
mmHg systole and 100 mmHg diastole was referred to
the Specialist Clinic for assessment.
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Table 1. Guidelines for management
Spot Sugar

<8 mmol/l
>8 ≤ 11 mmol/l
>11 mmol/l

Cholesterol

<5.2 mmol/l
>5.2 mmol ≤ 6.2 mmol/l

Normal
Advice to FU, primary care for repeat check
Give general advice
Refer Specialist Clinic
See dietitian

>7 mmol/l

Normal
Advice to FU primary care for repeat check
Give general advice
Advice to FU, primary care for repeat check
(see dietitian)
Refer Specialist Clinic, (see dietitian)

Overweight

BMI >25 kg/m2

General advice

Obesed

BMI >30 kg/m2

See dietitian

Blood
Pressure

≤140/90 mmHg
140-160 mmHg (systolic)
90-100 mmHg (diastolic)
≥160/100 mmHg

Normal
Advice to FU primary care for repeat check
Give general advice
Refer specialist clinic, give general advice

>6.2 ≤ 7 mmol/l

Results
A total of 190 subjects were assessed, 8 were not
analysed because of incomplete data. Fifty-seven
participants volunteered for venous blood taking of spot
sugar and total serum cholesterol level.
Results of screening (Table 2) showed a female
preponderance of 119 with 63 males. The age group
distribution is shown in Figure 1 with the peak
attendance between 65 to 69. The mean height was
153.67 cm. The mean weight was 58.20 kg with a mean
body mass index (BMI) of 24.6. Eighty-six (47.25%)
had a BMI greater than 25. Eight (4.4%) had a BMI
greater than 30 ranging from 30.8 to 36. The mean
systolic blood pressure was 129.39 mmHg and the mean
diastolic blood pressure was 76.94 mmHg. A single
blood pressure was found to be greater than 160/100
mmHg in 11 individuals. Eight had no history of
hypertension while 3 had history of hypertension already
on treatment 10 had known hypertension already on
treatment.
The family history of diabetes mellitus,
hypertension, hypercholesteraemia and heart disease are
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listed in Table 3. There was a high incidence of family
history of hypertension (16.5%) and diabetes mellitus
(15.4%).
The past health profile of the subjects are listed
in Table 4. The subjects who are known diabetes mellitus
or hypercholesteraemia are usually already under
treatment while those with hypertension, heart disease
or renal disease were not adequately cared for.
The percentage of smoker was 11% and that of
regular drinker was 12.6%. About half (50.6%) of the
screened subjects had regular exercise, usually in the
form of morning exercise. The life style of eating out
was very common. 31.3% had eating out more than 7
times per week.
Test for blood glucose showed that 4 (2.2%) had
spot hyperglycaemia greater than 11 mmol/l and 3
(7.14%) had spot sugar between 5 mmol to 11 mmol/l.
97 (62%) had hypercholesteraemia of greater than
5.2 mmol/l (Table 5).
The total cholesterol measured by stix method
correlates well with the 49 venous samples done in the
hospital laboratory as shown by the scatter diagram
comparing the cholesterol checked with the stix method
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Table 2. Results of screening (1)

Table 3. Family history of disease

Total Number
Male
Female
Mean Height
Mean Weight
Mean BMI
Mean Systolic BP
Mean Diastolic BP
Mean Glucose
Mean Cholesterol
Standard deviation in (

Disease
Diabetes Mellitus
Hypercholesteraemia
Hypertension
Heart disease

182
63
119
153.67 cm (11.42)
58.20 kg (9.98)
24.60 kg/m2 (15.53)
129.39 mmHg (18.53)
76.94 mmHg (9.93)
5.97 mmol/l (6.75)
5.45 mmol/l (1.0919)

No.
28
8
30
10

%
15.4
4.4
16.5
5.5

)

Table 4. Questionnaire results
Conditions
Diabetes mellitus
Hypercholesteraemia
Hypertension
Heart disease
Renal disease
Current smoker
Ex-smoker
Regular drinker
Ex-drinker
Regular exercise
Occasional exercise
No exercise
Eating out >7 times/week

Number
28
25
66
21
5
20
38
23
19
92
49
39
57

%
15.4
13.7
36.3
11.5
2.7
11.0
20.9
12.6
10.4
50.6
26.9
21.4
31.3

Number on treatment
23
13
51
14
2

53
60

46

50
40

26

26

Number 30

18

14

20
10
0

1

2

3

4

5

1 = ≤59
2 = 60-64
3 = 65-69
4 = 70-74
5 = 75-80
6 = ≥80

6

Age Group
Figure 1. Age group distribution of screened subjects.
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Table 5. Blood test results
Stix-test
Glucose

<8 mmol/l
>8 ≤ 11 mmol/l
>11 mmol/l

No.
165
13
4

%
90.66
7.14
2.20

Total cholesterol

<5.2 mmol/l
>5.2 ≤ 6.2 mmol/l
>6.2 mmol/l ≤ 7 mmol/l
>7 mmol/l

59
57
25
15

37.82
36.54
16.02
9.62

Total cholesterol (Lab)

and the hospital laboratory (Figure 2). The 95%
confidence interval for the difference between mean
from the 2 measurement is -0.69 to -0.14. Total cholesterol
by the stix method was lower than the results by the
reference laboratory (p=0.007). No significant correlation
could be elicited between the different risk factors,
family history or past health because of the small sample.
The majority of subjects (151) were given general
health advice. One hundred and ten required dietary
advice for either hypercholesteraemia, diabetes mellitus
or overweight. Sixty were recommended to have
follow up by primary care physicians while 25 were
recommended to be assessed and followed up in
Specialist Clinic (Table 6).

Limitation of Study
This is a retrospective study of data obtained during
a community project. The pilot study consisted of a small
biased sample. Many of the female participants come from

Table 6. Requirement for management
General Health Advice
Dietary Advice
Primary Care
Specialist OPD

No.
151
110
60
25

%
82.9
60.4
33.0
13.7

10.00
8.00
6.00
4.00
2.00
0.00
0.00

2.00

4.00

6.00

8.00

10.00

Total cholesterol (Stix)
Figure 2. Correlation of total cholesterol level between hospital laboratory (PMH-TC) and stix method (TC).
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community centres which are dominated by retired and
elderly female subjects and is not fully representative of
the whole population. However, this could reflect the
aggregation of elderly in the locality served by the district
hospital. Assessment of questionnaire data by recall may
poise inaccuracy and bias.
The total cholesteral assessed by stix method have
the limitation of having the range from 3.9 to 7.8 mmol/l
by the Accutrend GC blood monitoring system. Too high
or too low level could not be determined.

Discussion
The subjects screened showed a female
preponderance which is comparable to other voluntary
screening programme.6,7 The mean body mass index
(BMI) is 24.6 which is greater than a mean of 23.5 in
study conducted in elderly Chinese in America.6 The
mean cholesterol of 5.45 mmol/l is slightly lower than
similar age group (5.46 mmol).
Although the meter has been validated and the
stix method results compared favourably with the
laboratory test, use of portable analyzer, stix test should
be interpreted with caution. The stix method tends to
under-estimate the level but it was at most with the
confidence interval -0.69 to 0.14 and is acceptable for a
screening test. Further assessment with repeated venous
blood testing is required for diagnosis and management
of the screened high risk patients.8,9
The purpose of the health screening and
promotion project is not targeted for case detection. The
number of newly detected high blood pressure (8) and
hyperglycaemic (5) individuals was low. Many of the
elderly participants already had a known history of
diabetes (28) and hypertension (66). However, screening
confirmation of previously diagnosed individual
appeared to have a positive impact on these individual.10
Although they have a known medical history, many of
them were not treated or adequately cared for.
The incidence of other cardiovascular risk factors
is high. A large proportion was overweight 86 (47%)
and hypercholesteraemic 97 (62%) which required
dietary and healthy lifestyle education.11,12 About half
of the participants had regular exercise, the exercise
habits should be encouraged in the other half with
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inadequate physical activity.
Healthy eating patterns have to be promoted to
the whole population.13 Since eating out is very common
in our local population, the food choices of eating out
have to be emphasized in the education programme.
Otherwise, it would not be practicable to a large
proportion of our population.
It is reflected in the intervention protocol of this
screening and education programme for heart health that
the local population had modifiable risk factors that
could benefit from general health advice and dietary
advice. In order that preventive measures including
counselling, monitoring and appropriate treatment of
hypertension, diabetes mellitus and hyperlipidaemia are
instituted, it would require effective follow up and
monitoring up to 46.7% of the population by medical
services. The primary care practice should be responsible
for management of these patients.

Conclusion
Community screening of cardiovascular risks
revealed that the prevalence of risk factors whose control
reduces cardiovascular diseases are high in our local
population. General health education and dietary
education of the public should be instituted to lower the
risks. The cessation of smoking, increase physical
activity and weight reduction are components of
education besides lowering the dietary fat and cholesteral
level.14-16 The risk factors that can be screened for in the
context of a routine history, physical examination and
laboratory assessment should be targeted at high risk
individuals. The community wide screening using
simple questionnaire, arthropometric measurements and
portable analyzer could be utilized in health promotion
projects. The screening and education should also aim
at the younger population e.g. at worksites and schools
to be cost-effective for primary prevention. Aggressive
lifestyle risk factor modification in the identified high
risk populations with adequate blood pressure control
and lipid lowering therapy is warranted.17,18
The co-operation of primary care physician and
secondary or tertiary care specialist are needed in
prevention of cardiovascular diseases and promotion of
a healthier life for our local population.
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